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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To prevent a short-circuit accident 
between conductive films and transparent electrodes 
and to decrease crosstalks, contrast degradation or 
nonuniform display by providing transparent electrode 
layers without via insulating films on the conductive 
films provided on a substrate and separating the 
conductive films by each of these transparent 
electrodes. 

CONSTITUTION: After the conductive film is provided 
over the entire surface of the substrate 21, the wiring 
conductive films 30 for backing of wiring electrodes 
26, the wiring conductive films 31 for backing the 
wiring parts of pixel electrodes 23 and the light 
shielding conductive films 25 are formed by etching. 
The transparent electrode film is then formed over 
the entire surface of the substrate and thereafter, the 
wiring electrodes 26 and the pixel electrodes 23 are 
formed by etching. Namely, the conductive films 30. 
31 are connected to the wiring electrodes 26 or the 

pixel electrodes 23 and are separated by each of the respective electrodes and, therefore, 
the generation of the short-circuit accident is obviated and the respective electrodes are 
decreased in resistance value by the conductive films in contact therewith. The wiring parts 
of the pixel electrodes 23 are provided with the wiring conductive films 31, by which the 
difference in the resistance is decreased and the nonuniformity of the display state is 
eliminated. 
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CLAIMS 



[Claim(s)] 

[Claim l] The liquid crystal display 
characterized by having the structure 
where an insulator layer is not prepared 
between the transparent electrodes 
prepared on the electric conduction film 
and the electric conduction film on the 
substrate. 

[Claim 2] It is the liquid crystal display 
according to claim 1 characterized by 
having prepared the slit corresponding to 
the pixel electrode of each [ film / electric 
conduction / this ] preparing / and / a 
pixel electrode, and dissociating through 
an insulator layer at the electric 
conduction film top which avoided and 
prepared the pixel section on the 
substrate. 

[Claim 3] The liquid crystal display 
according to claim 2 characterized by 
preparing a shading member on an 
opposite substrate corresponding to the 
aforementioned slit. 
[Claim 4] The liquid crystal display 
according to claim 1 characterized by 
preparing the wiring electrode which was 
homogeneous as the pixel electrode and 
was separated with the pixel electrode 
through an insulator layer on the electric 
conduction film separately separated on 
the substrate. 

[Claim 5] The liquid crystal display 
according to claim 2 or 3 characterized by 



preparing the portion which does not 
have an electric conduction film in the 
lower part of a connection with the other 
members of a wiring electrode or a pixel 
electrode. 

[Claim 6] The liquid crystal display 
according to claim 2 characterized by 
having been almost the same as that of 
an electric conduction film surface, or 
preparing a packed bed with transparent 
height higher than it in the bottom of the 
pixel electrode of the aforementioned 
pixel section without the aforementioned 
electric conduction film. 
[Claim 7] The liqidd crystal display 
according to claim 5 characterized by 
having been almost the same as that of 
an electric conduction film surface in the 
lower part of a connection with the other 
members of the aforementioned \yiring 
electrode without the aforementioned 
electric conduction film, or a pixel 
electrode, or preparing a packed bed with 
transparent height higher than it in it. 
[Claim 8] The liquid crystal display 
according to claim 1 characterized by 
preparing the packed bed which has the 
almost same height as a pixel electrode 
side or an orientation film surface 
between pixel electrodes in the inside of a 
seaUng agent at least. 
[Claim 9] The liqmd crystal display 
according to claim 8 characterized by 
giving shading nature to the packed bed 
prepared in the aforementioned pixel 
interelectrode. 
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[Claim 10] The liquid crystal display 
according to claim 1 characterized by 
preparing the packed bed which has the 
almost same height as a pixel electrode 
side, a wiring electrode side, or an 
orientation film surface between a pixel 
electrode or a wiring electrode on the 
outside of a sealing agent at least. 
[Claim 11] The liquid crystal display 
according to claim 8 characterized by 
preparing the same layer as the packed 
bed which has the almost same height as 
a pixel electrode or an orientation film 
surface by the inside of a sealing agent 
also in the outside of a sealing agent. 
[Claim 12] The liquid crystal display 
according to claim 11 characterized by 
constituting so that the packed bed which 
has the almost same height as a pixel 
electrode side may cover a pixel electrode 
or wiring electrode top on the outside of a 
sealing agent by the inside of a sealing 
agent. 

[Claim 13] The claim 6 and claim 7 which 
are characterized by mixing a conductive 
material in a packed bed, a liquid crystal 
display according to claim 8. or 10. 
[Claim 14] The liquid crystal display 
according to claim 8 characterized by 
making into an ion adsorption layer the 
packed bed prepared in the almost same 
height as the aforementioned orientation 
film surface. 

[Claim 15] The liquid crystal display 
according to claim 6 characterized by 
using a fiUer as a light filter. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention 
relates to the structure of a liquid crystal 
display. Fundamentally, a liquid crystal 
display makes the field which formed the 
pixel electrode for two substrates in 
which the transparent electrode (it 
considers as a pixel electrode below) for 
forming two or more pixels was formed 
counter, is closed with a sealing agent, 
and pours in and constitutes Hquid 
crystal material in this. By the difference 
in the mode of monochrome, a color, a 
segmental die, a matrix type, an active 
t3q)e, a passive type or TN, STN, and 
others etc., although structures may 
differ separately, and this invention can 
respond to all, the following explanation 
explains STN and a passive matrix tj^e 
monochrome liquid crystal display to it as 
a representative. 
[0002] 

[Description of the Prior Art] Based on a 
drawing, the conventional technology is 
explained below, drawing 8 (a) one 
substrate 21 - chip on glass (it considers 
as Following COG) technology ■ using 
the substrate 11 of another side ■ the 
pixel electrode 13 ■- wiring of a flexible 
sheet etc. -■ it is the cross section showing 
the structure which is the monochrome 
liquid crystal display of the conventional 



2 



J06-222372A 



passive matrix array which carries out a 
direct file to a member 33, and which 
uses the usual mounting method, and (b) 
is the AA' cross section in (a) In drawing 8 
(a) and (b), the 1st substrate 11 and 2nd 
substrate 21 are closed with a sealing 
agent 24, and liquid crystal 14 is poured 
in into this closure field. The interval 
between both substrates (henceforth a 
substrate interval) is regulated by the 
spacer 15, 

[0003] The pixel electrode 13 is formed in 
the 1st substrate 11. The shading electric 
conduction film 25 is formed on the 2nd 
substrate 21, an insulator layer 28 is 
formed on the shading electric conduction 
film 25, and the pixel electrode 23 is 
formed on an insulator layer 28. Although 
the orientation film is prepared in fact on 
the pixel electrode 13 and 23, since it is 
easy, illustration is omitted. Polarizing 
plates 12 and 22 are formed in the 
outside of substrates 11 and 21, 
respectively. 

[0004] The pixel electrodes 13 and 23 
intersect perpendicularly, respectively, 
and are arranged in the shape of parallel 
crosses, and the portion which both 
intersect serves as a pixel. The pixel 
electrode 23 is the outside of a sealing 
agent 24, and is connected to the output 
terminal 41 of the drive integrated circuit 
40. it dissociates in the pixel electrode 23, 
and the input terminal 42 of the drive 
integrated circuit 40 is connected to the 
transparent electrode (it considers as a 



wiring electrode below) 26 homogeneous 
as the pixel electrode 23 - having ■- the 
wiring electrode 26 wiring of a flexible 
sheet etc. ■■ it connects with a member 32 
moreover, the pixel electrode 13 of a 
substrate 11 direct - wiring it 
connects with a member 33 
[0005] The voltage of the difference of the 
driver voltage impressed to the pixel 
electrode 13 and the pixel electrode 23, 
respectively is impressed to the liquid 
crystal of a pixel portion, and liquid 
crystal changes a state with regards to 
the effective voltage, and participates in a 
display. Since an inconvenient state is 
presented to a display, display contrast 
may be reduced, since regular voltage is 
not impressed to the liquid crystal of 
portions other than a pixel, and this is 
prevented, the film for shading may be 
prepared in the shape of parallel crosses 
at the non-pixel section. Although this 
film may be non-conducting and 
conductive any, in consideration of the 
influence which a shading property and 
thickness have on other properties, a 
conductive film is used in many cases. 
[0006] Drawing 8 shows the case where 
the shading electric conduction film 25 is 
used as a shading film, and this shading 
electric conduction film 25 is formed in 
the non-pixel section of a portion (it 
considers as a display below) by which 
the pixel is arranged like **** in the 
shape of parallel crosses, and also it may 
be elongated by portions other than a 
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display the making the substrate interval 
of the closure portion as abandonment 
near the sealing agent 24 in agreement 
with it of a display purpose. In drawing 8 , 
the shading electric co nduction film 25 
was el ongated under the sealing agen L2^ 
thejaaaking the substrate intery aLof a 
closure portion in agreement with the 
substrate interval of a display purpose, it 
form^d-intQ ryal ad j ustm ent-electric 
conduc tion film 29, the-intacyal 
.adjustment electrode 16 for substrate 
inter val adjustment was f urther formed 
in the closure portion of a&ubstrate~ll, 
and the interval adjustment electrode 27 
for substrate interval adjustment is 
formed in the closure portion of a 
substrate 21, 

[0007] The above-mentioned COG 
technology is effective as the mounting 
method of display of having the minute 
pixel electrodes 13 and 23 especially. 
Moreover, if shown in the display which 
has the minute pixel electrodes 13 and 23 
in this appearance, it is in the inchnation 
for the surface ratio (effective pixel area) 
of the pixel section in a display and the 
non-pixel section to fall, and for contrast 
to fall, and a shading film is needed in 
many cases. 
[0008] 

[Problem(s) to be Solved by the 
Invention] since the drive integrated 
circuit 40 is formed on a substrate 21, as 
for one of the troubles of COG technology, 
resistance of the power supply line goes 



up ■■ it is a point in an inchnation namely, 
wiring - although addition of connection 
resistance with a member 32 and the 
wiring electrode 26, wiring resistance of 
wiring electrode 26 self, connection 
resistance with the wiring electrode 26 
and the input terminal 42 of the drive 
integrated circuit 40, etc. becomes the 
cause, especially the influence by wiring 
resistance of wiring electrode 26 self is 
large The increase in resistance of the 
power supply line related to liquid crystal 
driver voltage makes the wave of the 
driver voltage impressed to liquid crystal 
produce distortion, produces gap from an 
ideal wave, and causes a cross talk and a 
contrast fall. 

[0009] Moreover, in order to gather up 
intensively the leading-about portion to 
the integrated circuit 40 of the pixel 
electrode 23 in the very narrow range, in 
this portion, the pixel electrode 23 serves 
as narrow line breadth extremely, 
resistance increases and this also causes 
a cross talk and a contrast fall. 
Furthermore, each pixel electrode 23 also 
produces the problem said that resistance 
does not become fixed since the length of 
a leading-about portion differs, 
respectively, and a display state does not 
become uniform. And the resistance in 
the display of the pixel electrode 23 also 
becomes the cause of producing the 
phenomenon said that the luminosities of 
a display differ by right and left (or upper 
and lower sides) of a screen. Then, the 1st 
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technical problem which this invention 
tends to solve is reducing wiring 
resistance of the wiring electrode 26, and 
is reducing resistance of the 
leading about portion to the drive 
integrated circuit 40 of the pixel electrode 
23, or the pixel electrode 23 of a display. 
[00 10] Next, an electric short circuit will 
often take place between the shading 
electric conduction film 25 and the pixel 
electrode 23, and the shading electric 
conduction film 25 used as a shading film 
will reduce the yield sharply, although 
the insulator layer 28 insulates with the 
pixel electrode 23. As the cause, the 
detailed pinhole generated, for example 
in the insulator layer 28 is mentioned. 
Now, it is very difficult to abolish this 
pinhole completely. Moreover, what is 
depended on dust as other causes is 
mentioned. 

[OOll] There is a part which the shading 
electric conduction film 25 connects with 
the pixel electrode 23 too hastily in many 
cases mainly near the sealing agent 24, 
That is, it is because the stress which 
generally joins a closure portion in 
addition to the area of the shading 
electric conduction film 25 of a closxire 
portion becoming quite big, and the 
probability of short circuit generating 
going up is larger than the stress which 
joins a display when the substrate 
interval of a closure portion is elongated 
also into portions other than a display the 
making it in agreement with it of a 



display purpose like the above-mentioned. 
However, the short circuit in a display is 
not zero, either. Then, the 2nd technical 
problem which this invention tends to 
solve is losing the short circuit problem of 
the pixel electrode 23 and the shading 
electric conduction film 25. 
[0012] Next, if substrate intervals differ, 
even if the substrate interval regulated 
by the spacer 15 will impress the same 
driver voltage with regards to the 
threshold voltage of liquid crystal, it will 
not be in the same display state. Then, 
the 3rd technical problem which this 
invention tends to solve is canceling the 
degradation of a display state which 
equalizes a substrate interval and is 
dependent on the heterogeneity of a 
substrate interval. 

[0013] The accident which the dust which 
furthermore adhered in the exterior of a 
sealing agent 24 produces corrosion in a 
transparent electrode owing to, or ****** 
inter-electrode short-circuits occurs. 
Moreover, when separating an excessive 
substrate portion within a process, a 
blemish may be given to the electrode of 
the exterior of a sealing agent 24, and an 
open circuit may be produced. Since when 
COG technology is used gathers up 
intensively the leading-about portion to 
the integrated circuit 40 of the pixel 
electrode 23 in the very narrow range as 
mentioned above, in this portion, the 
pixel electrode 23 serves as narrow line 
breadth extremely, and especially such 
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accident poses a problem. Then, the 4th 
technical problem which this invention 
tends to solve is coping with an open 
circuit of the pixel electrode 23 in the 
exterior of a sealing agent 24, or the 
wiring electrode 26. That is, one is coping 
with it so that an open circuit may arise 
in a transparent electrode 23 or the 
wiring electrode 26 and it may not result 
in fatal accident, and other one is 
protecting a transparent electrode 23 or 
the wiring electrode 26. 
[0014] Furthermore, although there is a 
process which carries out rubbing of the 
aforementioned orientation film in a 
liquid crystal display, and prepares the 
orientation of liquid crystal, in the inside 
of this process, or the other process, static 
electricity occurs in the wiring electrode 
26 or the pixel electrode 23, and each 
electrode receives an injury in many 
cases at the time of electric discharge of 
this static electricity. Then, the 5th 
technical problem which this invention 
tends to solve is coping with it so that 
there may be no injury on the electrode 
by electric discharge, even if static 
electricity occurs in each electrode. 
[0015] Moreover, it is known that the 
ionicity impurity contained in a liquid 
crystal layer will cause [ of display grace, 
such as a nonuniformity display and 
seizure, ] a fall. The 6th technical 
problem of this invention is enabling 
effectively application of the well-known 
technology proposed about this problem. 



[0016] 

[Means for Solving the Problem] 1st 
means by which this invention uses in 
order to solve the 4th technical problem 
from the above 1st is separating this 
electric conduction film that abolishes an 
insulator layer 28, and considers as the 
structure of preparing a 
transparent-electrode layer through an 
insulator layer on the electric conduction 
film prepared on the substrate, and 
touches each wiring electrode 26 and 
each pixel electrode 23 for every 
transparent electrode . 
[0017] It is preparing the portion in 
which it is preparing the shading 
member corresponding to [ in the 2nd 
means ] the leaver section of the shading 
electric conduction film of a substrate 21 
to a substrate 11, and the 3rd means' does 
not have an electric conduction film in 
the lower part for a connection of each 
transparent electrode and other members, 
such as a flexible sheet or a drive 
integrated circuit. 

[0018] The 4th means is preparing the 
layer of the almost same height as an 
electric conduction film surface which 
becomes a portion without an electric 
conduction film by transparent and 
insulating material, the 5th means 
moreover, between pixel electrodes It is 
preparing the layer of the almost same 
height as the pixel electrode side which 
consists of an insulating material, or an 
orientation film surface, and the 6th 
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means is giving shading nature to the 
layer which consists of the 
aforementioned insulating material 
prepared in pixel inter electrode further. 
[0019] 7th means by which this invention 
uses is constituting so that the layer 
which has the almost same height as a 
pixel electrode side may cover a pixel 
electrode or wiring electrode top on the 
outside of a sealing agent by the inside of 
a sealing agent which consists of the 
aforementioned insulating material in 
operation of the 5th means. 
[0020] The means of the octavus which 
this invention uses is mixing a conductive 
material in the layer which becomes by 
insulating material in the above 4th and 
implementation of the 6th means. 
[0021] 9th means by which this invention 
uses is making into an ion adsorption 
layer the layer which becomes by 
insulating material in operation of the. 
5th means of the above. 
[0022] 

[Function] According to 1st means by 
which this invention uses, since the 
electric conduction film is in contact with 
the wiring electrode 26 or the pixel 
electrode 23 from the beginning and it 
has dissociated for every electrode, 
another short circuit accident does not 
occur and resistance reduces each 
transparent electrode sharply with the 
electric conduction film which contacts. 
Moreover, since the wiring electrode 26 
and the pixel electrode 23 are backed 



with the electric conduction film in the 
exterior of a sealing agent 24, even if it 
disconnects, they do not result carefully. 
According to the 2nd means, since the 
light which leaks from the leaver section 
of the shading electric conduction film of 
a substrate 21 is shaded by the shading 
member of a substrate 11, contrast does 
not fall. 

[0023] Since the state for a connection of 
each transparent electrode can be easily 
inspected visually through a portion 
without an electric conduction film from 
the rear face of a substrate 21 according 
to the 3rd means, reliable display can be 
offered. 

[0024] Since the front face of a pixel 
electrode serves as almost uniform height 
according to the 4th means and rubbing 
can be performed uniformly, orientation 
nonuniformity does not arise, and a 
substrate interval can also be equalized. 
[0025] Since the whole front face of a 
substrate 21 can be mostly made into 
homogeneity according to the 5th means, 
a substrate interval is equalized further. 
[0026] Since it is shaded by the layer of 
an insulating material which has shading 
nature, it becomes unnecessary moreover, 
for the hght which leaks from the leaver 
section of the shading electric conduction 
film between the pixel electrodes 23 
according to the 6th means to prepare a 
shading member in the opposite 
substrate 11. 

[0027] According to the 7th means, in the 
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exterior of a sealing agent 24, since the 
wiring electrode 26 and the pixel 
electrode 23 are covered by the layer by 
insulating material, doing an injury of 
them to an electrode at the time of 
substrate separation is lost, and they can 
also reduce the corrosion accident by dust 
etc. sharply. 

[0028] According to the means of the 
octavus, since it short-circuits each 
adjoining inter-electrode one by the layer 
in which insulation was reduced, and it is 
revealed gradually and does not 
discharge momentarily by inter-electrode 
even if static electricity occurs in each 
electrode, an electrode does not receive an 
injury. 

[0029] In order that according to the 9th 
means adsorption fixation may be carried 
out at an ion adsorption layer and the 
ionicity impurity contained in a liquid 
crystal layer may inactivate, the fall of a 
poor display, such as nonuniformity, and 
contrast is lost, and orientation 
nonuniformity is not produced, 
[0030] 

[Example] Hereafter, although a drawing 
explains the example of this invention, a 
drawing does not show only structure and 
does not show a size etc. Moreover, a sign 
uses the same sign about the same thing 
as drawing 8 . Furthermore in this 
invention, a transparent electrode means 
that from which an electric conduction 
film differs. 

[0031] Drawing 1 (a) is the plan of a 



substrate 21 showing one example of this 
invention, and drawing 1 (b) is the AA* 
cross section of drawing 1 (a). In drawing 
1 , the 1st means and 3rd means of this 
invention are carried out simultaneously. 
[0032] In drawing 1 , after an electric 
conduction film is prepared all over a 
substrate 21, the wiring electric 
conduction film 30 for backing of the 
wiring electrode 26, the wiring electric 
conduction film 31 for backing of the 
wiring portion of the pixel electrode 23, 
and the shading electric conduction film 
25 are formed of etching etc. Next, after a 
transparent-electrode film is prepared all 
over a substrate, the wiring electrode 26 
and the pixel electrode 23 are formed of 
etching etc. 

[0033] Although it is desirable to make it 
thicker than each transparent electrode 
in order to lower the resistance of each 
transparent electrode, the configuration 
of the wiring electrode 26, the pixel 
electrode 23, and the corresponding 
wiring electric conduction films 30 and 31 
for the backing is good by each 
transparent electrode as for a method of a 
wrap so that it may not expose outside 
when the short circuit by the bad 
influence by oxidization etc. or dust can 
be considered. Drawing 1 shows the case 
where the configuration of the electric 
conduction film for backing is made 
mostly in agreement with each 
transparent electrode. 
[0034] Drawing 2 (a) is the plan of the 
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substrate 21 to which the portion of the 
sign C in (hrawing 1 was expanded, and 
drawing 2 (b) and drawing 2 (c) are the 
AA'cross section and BB' cross sections in 
drawing 2 (a), respectively. The shading 
electric conduction film 25 with which the 
aperture ended corresponding to the pixel 
section 50 of each pixel electrode 23 is 
separated by the slit 51 corresponding to 
each pixel electrode 23. In order for a slit 
51 to prevent making it as narrow as 
possible in order to lessen a light 
transmission, and the shading electric 
conduction film 25 connecting the 
position with the next pixel electrode 23 
too hastily, its middle of the pixel 
electrode 23 of two ****** is desirable. 
[0035] Alt hough it indicated that t he 
width of face of the wirin g electric ^ 
conduction film 31 backed to^e^bcel 
electrode 23 in drawing 2 (a) or drawing 1 
(a) was^maller than the width offace of 
the shading electric conduction film 25 
For example, when a wiring portion is 
covered by mould material etc. in the 
exterio r of a seali ng agent 24 and the 
short circuit by the dust of the bad 
influence by oxidization of the wiring^ 
electric conduction film 31 etc. or ****** 
wiring electric conduction film 31 
comrades etc. does not pose a problem, it 
is good also as the same as that of the 
width of face of the shading electric 
conduction film 25 in the width of face of 
the wiring elQctric'conduction film 31. 
[0036] Drawing 1 is explained again. 



Although the leading-about portion to the 
integrated circuit 40 of the pixel electrode 
23 was shown simple in drawing 1 , the 
pixel electrode 23 must be intensively 
gathered up in the actual very narrow 
range, therefore in this portion, the pixel 
electrode 23 serves as narrow line 
breadth extremely, and resistance 
increases. And the length of the 
leading-about portion of each pixel 
electrode 23 also produces the problem 
said that resistance does not become fixed 
since it differs, and a display state does 
not become uniform, respectively. Since 
the difference of resistance becomes small 
by forming the wiring electric conduction 
film 31 in the wiring portion of the pixel 
electrode 23 according to this invention, 
the uneven trouble of a display state is 
also solved. 

[0037] Moreover, since it is backed with 
the shading electric conduction film 25 
except for the pixel portion also in the 
display, resistance falls, and the pixel 
electrode 23 does not produce the 
problem said that the luminosities of a 
display differ in some parts of the display 
screen, either. Since the shading electric 
conduction film 25 is in contact with the 
pixel electrode 23 which is separated 
corresponding to each pixel electrode 23 
with a natural thing, and corresponds 
from the beginning, another short circuit 
accident does not generate it. Next, since 
the wiring electrode 26 is also backed 
with the wiring electric conduction film 
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30, the resistance is reduced and said 
trouble is canceled. 
[0038] the wiring electric conduction 
films 30 and 31 here for backing - opaque 
and the wiring electrode 26 and wiring 
-- a connection with a member 32 - If 
prepared all over the inferior surface of 
tongue of the connection of the wiring 
electrode 26 and the input terminal 42 of 
the drive integrated circuit 40, and the 
connection of the pixel electrode 23 and 
the output terminal 41 of the drive 
integrated circuit 40 The connection state 
of the wiring electrode 26 at the time of 
attaching the drive integrated circuit 40 
in a substrate 21 with COG technology, 
the pixel electrode 23, and each terminals 
41 and 42 of the drive integrated circuit 
40, or wiring - the wiring electrode 26 at 
the time of connecting a member 32, and 
wiring ■- it becomes impossible to inspect 
visually a connection state with a 
member 32 from the rear face of a 
substrate 21 

[0039] Then, if the portion 33 without the 
wiring electric conduction film 30 for 
backing is formed near a connection with 
the other members of the wiring electrode 
26 as shown in the example of drawing 1 
for example, the rear face of a substrate 
21 to viewing of these connection states 
will be attained, and reservation of 
connection rehability wiU become easy. 
Although not shown in drawing 1 , it is 
good also considering near the connection 
of the pixel electrode 23 and other 



members as same structure. 
[0040] By the way, the insulator layer 28 
existed between the shading electric 
conduction film 25 and the pixel electrode 
23 conventionally, and this insulator 
layer 28 absorbed the level difference of 
the shading electric conduction film 25 
besides the function which prevents both 
short circuit etc., and was equipped also 
with the function for making the front 
face of an insulator layer 28 flat. However, 
in the example shown in drawing 1 of this 
invention, and drawing 2 , since the 
insulator layer 28 shown in the 
conventional example does not exist and 
what achieves the function of flattening 
does not exist, the level difference by the 
configviration of the shading electric 
conduction film 25 or the wiring electric 
conduction films 30 and 31 will remain as 
it is. 

[0041] It is necessary to fully examine the 
influence by this level difference. The 
item which should be examined about a 
level difference is roughly divided, and 
those with two point and its one are 
related with the fixed nature of a 
substrate interval. That is, although a 
spacer 15 undertakes the function for 
going across a substrate interval all over 
display, and making it regularity, when a 
spacer 15 is sprinkled simply, the position 
of a spacer is the problem of probability 
and will exist in various positions. 
Therefore, it is necessary to make it a 
level difference decrease as much as 
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possible in the range in which the spacers 
15 including the lower part of a sealing 
agent 24 may exist. 
[0042] The case where the shading 
electric conduction film 25 separated to 
the narrow sht 51 in drawing 1 and 
drawing 2 was elongated to the lower 
part of a sealing agent 24 was shown. Of 
course, although you may make it the 
wiring electric conduction film 31 which 
adjoins at intervals of latus correspond, 
the lower part of a sealing agent 24 For 
example, only in the part of the thickness 
of an electric conduction film, the height 
of a spacer differs by the case where it is 
in the position of the case where a spacer 
15 is in the position of D in drawing 2 (a), 
and E. It is desirable to make the 
substrate structure of the lower part of a 
sealing agent 24 similar [ with the 
substrate structure for a display ] to his 
wanting the substrate interval of a 
closure portion to be in agreement with 
the substrate interval of a display as 
much . as possible in consideration of the 
above-mentioned point. 
[0043] Above D and E ■- although the 
position showed between the adjoining 
transparent electrodes 23, it is natural - 
the width of face of a transparent 
electrode 23 of far large one is more 
common than the interval between the 
adjoining transparent electrodes 23, 
therefore an idea that the position of a 
spacer 15 exists in many cases on the 
pixel electrode 23 probable is also 



realized Since this can be relatively said 
also about a relation with the 
transparent electrode 13 on the opposite 
substrate 11, most spacers 15 in a display 
can also do a view that it is on a pixel 
after all. On the other hand, since there is 
no pixel section in the lower part of a 
sealing agent 24, as a dashed line shows 
to drawing 2 (b), in the closure section 
and the pixel section, a difference will 
appear in a spacer at height. 
[0044] Drawing 3 shows the 2nd example 
of the above-mentioned thought machine 
**** this invention, (a) is the cross section 
of display and (b) is the AA' cross section. 
In the example of drawing 3 , the interval 
adjustment electrodes 16 and 27 for the 
substrate interval adjustment on the 
conventional substrate 11 are abolished. 
Therefore, in drawing 3 (a), the substrate 
interval in the closure section is 
regulated by the path of the spacer 15 
inserted into the front face of a substrate 
11, and the front face of the pixel 
electrode 23 backed with the wiring 
electric conduction film 31 on a substrate 
21, and is regulated by the path of the 
spacer 15 inserted into the front face of 
the transparent electrode 13 of the pixel 
section on the opposite substrate 11, and 
the front face of the transparent electrode 
23 in the pixel section 50 on a substrate 
21 in a display 

[0045] Moreover, in drawing 3 (b), the 
substrate interval in the closure section 
is regulated by the path of the spacer 15 
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inserted into the front face of the pixel 
electrode 13 on a substrate 11, and the 
front face of the electric conduction film 
29 for interval adjustment on a substrate 
21, and is regulated by the path of the 
spacer 15 inserted into the front face of 
the transparent electrode 13 of the pixel 
section on a substrate 11, and the front 
face of the transparent electrode 23 in the 
pixel section 50 on a substrate 21 in a 
display 

[0046] Then, if thickness of the 
transparent electrodes 13 and 23 on the 
thickness of an electric conduction film, a 
substrate 11, or a substrate 21 is made 
almost equal, it can go across a substrate 
interval all over the closure section and a 
display, and it can be kept uniform. 
[0047] moreover, it is shown in drawing 3 
(b) " as - the opposite substrate 11 top - 
the slit 51 on a substrate 21 - countering 
" shading ■- the hght which will leak a 
slit 51 if the member 17 is formed -■ 
shading it is interrupted by the 
member 17 and the fall of contrast can be 
prevented this shading structure of the 
opposite substrate 11 where the member 
17 was formed may be based on the 
conventional method, and may be based 
on this invention The thing, then light 
filter using structure can also be 
conventionally prepared on the opposite 
substrate 11 easily. 

[0048] However, the probability that a 
spacer 15 is located in a place higher than 
the pixel section 50 on the pixel electrode 



23 as the dashed line showed to drawing 

2 (c), though the position of a spacer 15 

was mostly distributed in the pixel 

section probable is not zero, either. If 

such a situation occurs, since the 

substrate interval of the neighborhood 

will become larger than other portions, 

display nonuniformity will occur. 

[0049] Moreover, depending on the case, 

it is possible that a bad influence comes 

out of the portion 33 which does not have 

the wiring electric conduction film 30 in a 

connection with the other members of the 

wiring electrode 26 when the 3rd means 

of this invention is carried out, as shown 

in drawing 1 (b) to connection since it 

becomes a crevice to the circumference of 
**** 

[0050] Other one of the items which 
should furthermore be exainined about a 
level difference is related with rubbing 
conditions. Although the orientation film 
is not illustrated since it is easy for the 
drawing of this application, an 
orientation film is prepared after 
formation of the pixel electrode 23 in fact, 
rubbing of this orientation film top is 
carried out, and the orientation of a 
liquid crystal layer is readjusted. 
Although this rubbing is performed by 
usually rotating roll like cloth material 
and grinding an orientation film, if a level 
difference is on an orientation film, cloth 
material will not fully touch the crevice 
near [ this ] the level difference section, 
but a rubbing state will differ from 
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heights. Therefore, since the pixel section 
50 serves as a concave in the case of 
drawing 2 (c), when the level difference of 
a crevice is large, normal rubbing is not 
performed, but orientation nonuniformity 
arises, and a part for the periphery of the 
pixel section 50 may degrade a display. 
[0051] It is process drawing showing the 
3rd example of this invention for (e) 
solving the above-mentioned trouble from 
drawing 4 (a), and is a cross section 
corresponding to drawing 2 (c). In 
drawing 4 (a), the shading electric 
conduction film 25 is first formed in a 
substrate 21. Next, in (b), the 
transparent insulating resist 53 is 
applied all over a substrate 21. In (c), a 
resist 53 is exposed and developed by 
using the shading electric conduction film 
25 as a mask from the rear face of a 
substrate 21, if suitable etching including 
over-etching is performed, the portion in 
which the shading electric conduction 
film 25 does not exist is fill uped with the 
layer of a resist 53, and a plane structure 
with small shading electric conduction 
film 25 and level difference can be 
obtained. In (d), a transparent-electrode 
layer is prepared all over a substrate, and 
the configuration of the pixel electrode 23 
is prepared in (e). 

[0052] The height in the pixel section of 
the pixel electrode 23 can be made almost 
the same as that of the non-pixel section 
more highly than the non -pixel section by 
adjusting the height of the layer of a 



resist 53 so that clearly from drawing 4 . 
therefore, even if there is a spacer 15 
located in addition to the pixel section, a 
substrate interval is boiled and does not 
have a bad influence, and since rubbing 
of the front face of the pixel electrode 23 
on the pixel section is carried out 
uniformly, it does not produce orientation 
nonuniformity, either 
[0053] In the example of drawing 4 , not 
only the pixel section but the crevice 
produced into the portion 33 which does 
not prepare the wiring electric conduction 
film 30 or 31 in order to make a visual 
inspection easy in a connection with the 
other members of the wiring electrode 26 
or the pixel electrode 23, since height is 
altogether equalized similarly in the 
layer of a resist 53 by the portion without 
an electric conduction film is lost, and the 
stability of connection increases more. 
[0054] If it is colored a resist 53 in 
drawing 4 , acting as a light filter cannot 
be overemphasized. 
[0055] By the way, the example of 
drawing 4 has an area of the pixel section 
in a display fully larger than the 
non-pixel section, and if it does not move 
after the spacer 15 moreover sprinkled 
sprinkling, a satisfactory good display 
state can be acquired especially However, 
a pixel becomes minute, and when it 
approaches in the equal direction or there 
is possibility that the surface ratio of the 
pixel section and the non-pixel section 
will move after a spacer's 15 sprinkling. 
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generating of the field from which a 
spacer 15 is inclined and distributed over 
the non-pixel section cannot be 
disregarded. In such a case, the substrate 
interval near [ the ] a field becomes small 
as compared with other portions, and a 
display state will differ from others 
partially. 

[0056] Drawing 5 is drawing showing the 
4th example of this invention, and (c) 
shows the cross section corresponding to 
drawing 2 (c) or drawing 4 in order of a 
process from (a). Drawing 5 (a) shows the 
state of drawing 4 (e). The insulating 
resist 54 which makes acrylic resin etc. 
the main material all over a substrate 21 
in (b) is applied. In (c), a mask is used 
from the substrate upper surface, a resist 
54 is exposed and developed, if suitable 
etching including over-etching is 
performed, between the pixel electrodes 
23 will be fill uped with a resist 54, and 
the almost same field as the pixel 
electrode 23 will be acquired. Drawing 5 
(d) is the AA' cross section of drawing 5 
(c), and the wiring electrode 26 and the 
pixel electrode 23 show that it crosses to 
the whole surface and has uniform height. 
[0057] Since height becomes almost the 
same also on the non pixel section also on 
the pixel section, the structure, then the 
spacer 15 which are shown in drawing 5 
go across a substrate interval all over a 
display, can be done uniformly, and can 
prevent the display nonuniformity based 
on the ununiformity of a substrate 



interval. Moreover, since it is covered by 
the resist 54, even if an electric 
conduction film top narrows the interval 
between electric conduction films in the 
exterior of a sealing agent 24, it does not 
have the danger of the short circuit 
between the electric conduction films by 
dust etc., so that clearly from drawing 5 . 
Therefore, since the width of face of the 
wiring electric conduction films 30 and 31 
can be expanded in the exterior of a 
sealing agent 24, resistance of each 
electrode can be lowered fiirther. 
[0058] Moreover, if it carries out mixing a 
pigment with a resist 54 in the example 
shown in drawing 5 etc. and shading 
nature is given, since the light which 
leaks a slit 51 is shaded by the resist 54, 
contrast will not fall, in this case, shading 
on the opposite substrate 11 shown in 
drawing 3 (b) - a member 17 becomes 
possible [ omitting ] 

[0059] Drawing 6 is drawing showing the 
5th example of this invention, and is a 
cross section corresponding to (d) from 
drawing 5 (a). Drawing 6 (a) shows the 
state of drawing 4 (e) at the time of 
forming a resist 53 in drawing 4 (b) more 
thickly than the thickness of an electric 
conduction film. The insulating resist 54 
which makes acryhc resin etc. the main 
material all over a substrate 21 in 
drawing 6 (b) is applied. In drawing 6 (c), 
a mask is used from the substrate upper 
surface, a resist 54 is exposed and 
developed, if suitable etching including 
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over-etching is performed, between the 
pixel electrodes 23 will be fill uped with a 
resist 54, and the almost same field as 
the pixel electrode 23 will be acquired. 
[0060] In this case, it sets, and if a resist 
54 is etched only about the pixel section 
and the connection of an electrode, 
structure like drawing 6 (d) will be 
acquired. That is, if the wiring electrode 
26 or the pixel electrode 23 removes a 
connection with other members in the 
exterior of a sealing agent 24, it is 
covered by the resist 54. Therefore, doing 
an injury to an electrode at the time of 
substrate separation is lost, and the 
corrosion accident by dust etc. can also be 
reduced sharply. 

[0061] Next, if proper quantity mixing is 
carried out and a conductive material is 
put on resists 53 or 54 in the example 
shown in drawing 6 from drawing 4 , such 
insulation resistance can be reduced. If it 
does in this way, since the adjoining 
wiring electrode 26 or the pixel electrode 
23 will be short-circuited with 
comparatively high resistance, static 
electricity generated in the electrode in 
each process is neutralized by 
comparatively high resistance by each 
inter-electrode one and it does not 
discharge temporarily, each electrode will 
not receive damage. 
[0062] By the way, especially an 
orientation film was not explained in the 
above-mentioned explanation. Although 
it is necessary to prepare an orientation 



film on the pixel electrode 23, the process 
which prepares an orientation film in the 
example shown in a view 5 or the 6th 
view in this invention can consider three 
cases. 

[0063] Drawing 7 is the cross section 
showing the example which added the 
process which prepares an orientation 
film in the example shown in drawing 6 . 
Drawing 7 (a) shows the case where the 
orientation film 55 is formed after the 
process of drawing 6 (c). In this case, 
what is necessary is just to prepare the 
height of the field of a resist 54 almost 
identically to the pixel electrode 23 as 
explanation of drawing 6 . 
[0064] Drawing 7 (b) shows the case 
where formed the orientation film 55 in 
the state of drawing 6 (a), and a resist 54 
is formed after that. In this case, it is 
good to prepare the height of the field of a 
resist 54 almost identically to the 
orientation film 55 unlike explanation of 
drawing 6 . 

[0065] After it **********g ^j^^ 
orientation film 55 after drawing 7 (c) 
forms the orientation film 55 after the 
process of drawing 6 (a), or it forms the 
orientation film 55 after the process of 
drawing 4 (d) and it **********s the 
orientation film 55 and the pixel 
electrode 23, it shows the case where a 
resist 54 is formed. It is good to prepare 
the height of the field of a resist 54 
almost identically to the orientation film 
55 also in this case unlike explanation of 
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drawing 6 . 

[0066] When it considers as drawing 7 (b) 
or the structure of (c), the field of a resist 
54 will touch a liquid crystal layer and 
directly. In this case, ^technology of a 
publication can be effectively carried out 
to JP,4-320211,A (it considers as a 
quotation below). That is, in order that 
adsorption fixation may be carried out at 
an ion adsorption layer and an ion 
adsorption layer, then the ionicity 
impurity contained in a liquid crystal 
layer as it is in explanation of a quotation 
may inactivate a resist 54, the fall of a 
poor display, such as nontmiformity, and 
contrast is lost, and also the so-called 
seizure phenomenon that to 
active-matrix type display seen can be 
reduced. [ many ] 

[0067] In the aforementioned quotation, 
although there is a possibility of the ion 
adsorption film being formed in the state 
where it projected on the orientation film 
as shown in the drawing 1 , rubbing not 
being normally performed as mentioned 
above around this projection at the time 
of rubbing, but orientation nonuniformity 
arising, and reducing display quality, 
much, here According to this invention, 
an ion adsorption layer becomes possible 
[ utilizing the technical thought of a 
quotation for the maximum ], without 
causing deterioration of such display 
grace, since it is almost the same as that 
of an orientation film surface. 
[0068] In drawing 7 (b) and the difference 



in (c), in the case of drawing 7 (b), since a 
resist 54 does not contact directly, the 
pixel electrode 23 cannot use the means 
of the aforementioned octavus for a resist 
54. On the other hand, since a resist 54 
contacts directly in the pixel electrode 23 
in drawing 7 (c), the means of the 
aforementioned octavus can be used for a 
resist 54. 

[0069] Of course, dra wing 7 is applicable 
similarly in the example of drawing 5 , 
although explained focusing on the 
example of drawing 6 . 
[0070] Although explanation of the 
example of this invention is finished 
above, if supplemented, since the shading 
electric conduction film 25 thinks not 
only shading nature but conductivity as 
important in the invention in this 
application, the conductive good thing 
should be comparatively used as the 
quality of the material, and, naturally 
consideration of considering as 
multilayer structure in consideration of 
adhesion and stability in this case is 
included in the invention in this 
application, 

[0071] Since the layer made into the 
resist 53 and the resist 54 did not follow a 
general thing process, was not explained 
and the function itself is not necessarily 
expressed, as long as it is in the layer 
which can be prepared alternatively, 
especially a resist may not limit and 
organic material or non-equipments is 
sufficient as the quality of the material of 
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a layer. Then, the portion made into the 
resist 53 and the resist 54 during the 
above-mentioned explanation from the 
reason for the above is defined as a 
packed bed 53 and a packed bed 54. 
Moreover, since these will become the 
thing which makes current drop off 
although they are high resistance very 
much if the 8th means of this invention is 
carried out, although these resists 53 and 
the resist 54 were made into insulation in 
explanation, the limitation with 
insulation is not attached. 
[0072] Moreover, although this invention 
explained the electric conduction film of a 
display as a shading electric conduction 
film 25, even if it is the case of the electric 
conduction film used for other pvirposes, 
such as heating wire, it is applicable, 
being effective even if structural 
differences and liquid crystal modes, such 
as a color panel, differ from each other, of 
coxirse • ■ obvious ** it is . In the case of the 
so-called active-matrix panel, at this time, 
a pixel electrode is read with a matrix 
electrode and should just be changed. 
[0073] Moreover, although it went 
focusing on the case where it carries out 
with COG technology, the 
above-mentioned explanation is effective 
even when not using COG technology, for 
example, the pixel electrode 23 direct 
wiring - the wiring from the portion 
which constitutes a pixel even if it is the 
case where it connects with a member 32 
" the resistance of the drawer portion to 



a member 32 has a desirable thing small 
as much as possible, by carrying out the 
1st means of this invention into this 
drawer portion, can lower resistance and, 
moreover, can decrease short circuit 
accident 

[0074] Although the above-mentioned 
example furthermore went focusing on 
the substrate 21, all or a part of this 
inventions can be carried out also like the 
substrate 11 which counters, for example, 
the substrate 11 shading ■- even if it is 
the case where a member 17 is not 
formed, the 5th means of this invention is 
applicable to a substrate 11 Moreover, an 
electric conduction film like the shading 
electric conduction film 25 with the 
purposes, such as shading, does not exist, 
but the 1st means, the 3rd, the 4th, the 
5th, and the 6th means can be effectively 
carried out, for example, when only the 
wiring electric conduction films 30 and 31 
are formed. 
[0075] 

[Effect of the Invention] the above 
explanation ■- the Ming kana -- according 
to the 1st means of this invention, the 
short circuit accident of an electric 
conduction film and a transparent 
electrode occurs like or since resistance 
reduces each transparent electrode 
sharply with the electric conduction film 
which contacts, it can mitigate problems, 
such as a cross talk, and a contrast fall or 
a display ununiformity Moreover, since 
electrical installation is maintained by 
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wiring ****** 30 and 31 backed even if 
the wiring electrode 26 and the pixel 
electrode 23 might receive the injury and 
might result in the open circuit in the 
exterior of a sealing agent 24, it does not 
result carefully. 

[0076] the light which leaks from the 
leaver section of the electric conduction 
film of a substrate 21 according to the 
2nd means - shading of a substrate 11 
since it is shaded by the member 17, 
contrast does not fall 
[0077] Since the state for a connection of 
each transparent electrode can be easily 
inspected visually through a portion 
without an electric conduction film from 
the rear face of a substrate 21 according 
to the 3rd means, reliable display can be 
offered. 

[0078] Since the front face of a pixel 
electrode serves as almost uniform height 
according to the 4th means and rubbing 
can be performed uniformly, orientation 
nonuniformity does not arise, and since a 
substrate interval can also be equalized, 
display nonuniformity can be reduced. 
[0079] Since the whole front face of a 
substrate 21 can be mostly made into 
homogeneity according to the 5th means, 
a substrate interval is equalized further. 
[0080] Since it is shaded by the layer of 
an insulating material which has shading 
nature, it becomes unnecessary moreover, 
for the hght which leaks from the leaver 
section by the slit 51 of the shading 
electric conduction film 25 between pixel 



electrodes according to the 6th means to 
prepare a shading member in an opposite 
substrate. 

[0081] Furthermore, according to the 7th 
means, if the wiring electrode 26 or the 
pixel electrode 23 removes a connection 
with other members in the exterior of a 
sealing agent 24, since it is covered by the 
resist 54, doing an injury of it to an 
electrode at the time of substrate 
separation is lost, and it can also reduce 
the corrosion accident by dust etc. sharply. 
[0082] According to the means of the 
octavus, each electrode does not receive 
an injury by temporary electric discharge 
of static electricity. 

[0083] The so-called seizure phenomenon 
that to active -matrix type display seen 
can also be reduced, and, moreover, 
orientation nonimiformity is not 
produced except that the fall of a poor 
display, such as nonuniformity, and 
contrast is lost, in order that according to 
the 9th means adsorption fixation may be 
carried out at an ion adsorption layer and 
the ionicity impurity contained in a liquid 
crystal layer may inactivate. [ many ] 
[0084] Thus, the place which contributes 
to this invention cancehng the trouble 
which the Prior art had, and offering 
display quality and a reliable liquid 
crystal display is large. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
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[Drawing l l In drawing showing the 1st 
example which shows the 1st of this 
invention, and operation of the 3rd means, 
(a) is the plan of a substrate 21 and (b) is 
the AA' cross section. 

[Drawing 2l In the elements on larger 
scale of the 1st example of this invention 
shown in drawing 1 , (a) is the plan of a 
substrate 21, (b) is the AA' cross section, 
and (c) is BB* cross section. 
[Drawing 3l In drawing showing the 2nd 
example of this invention, (a) is the plan 
of a substrate 21 and (b) is the AA' cross 
section. 

[Drawing 4l (e) is the cross section 
showing the manufacture process of a 
substrate 21 from (a) in drawing showing 
the 3rd example of this invention. 
[Drawing 5] (c) is the cross section 
showing the manufacture process of a 
substrate 21 from (a) in drawing showing 
the 4th example of this invention, and (d) 
is the AA' cross section in (c). 
[Drawing 6] (c) is the cross section 
showing the manufacture process of a 
substrate 21 from (a) in drawing showing 
the 5th example of this invention, and (d) 
is the AA' cross section in (c). 
[Drawing 7l (c) is the cross section of a 
substrate 21 from (a) in drawing showing 
the 6th example of this invention. 
[Drawing 8l It has the conventional 
electric conduction film, and is the cross 
section of the liquid crystal display using 
COG technology. 
[Description of Notations] 



15 Spacer 

21 Substrate 

23 Pixel Electrode 

25 Shading Electric Conduction Film 

26 Wiring Electrode 

30 Wiring Electric Conduction Film 

31 Wiring Electric Conduction Film 
51 Slit 

53 Resist (Packed Bed) 

54 Resist (Packed Bed) 
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^^t^hx-h^o \.t-^\^nm^x<Dm^^m^xntj:\\ ^ 
zx:^%mf)m^\^^ b h'irh'm2(n^m\mmmm2 

3 tm^mmm2 ^iKnm.mwm^fK-t'mx^^. 

20 [ooi2]^lc, ih—i 5t;iJ:oT^^J$tb6 

[0 0 13] $^lC$til:$t2 4£0^a5lc:^r^V^Tfi#^b 

fz.:d%mmWiX'mnmM\^m^^^z^tL^ . m^bm. 
^f^w&L^'^^'m "9 m-m\m^Pi 2 4 (D9\-^c:>wmc 

4 0-.O^|^[HlL^5^fm^T$^V.^f£[Slc^4^&tll::^^ 

^i^^yc*^). c(?DgR^T-*m^m*i2 3^i^^6^)T^l^i^s 

^Mm^\^X.bh'th%4(Dnm\'^. ^±¥i2 4(n9\>% 

L^^<^ffi-t-*:T^fc-6o -r/ct^-ib — ':>\^mmmM23^ 
h\^^ummM2 ^\zmm^t'^^\:.x'^^msi'mm^^h 

[00 14] ^^Cl. ?SS^:^S^@lC^oV>T*imr|SgEf^ 

m^y^^^^x^xm^mi^^mL^^rMt^^^t"^. c 
^^h\^\mmwm2 3\z.^mM.'hm'^\^. z(omnM. 

[0 0 15] ^fzm^m\^'^'^f\.^^ iri^^-^mmn.. 

50 i^^S^. jK###^<^^^pm(^){g:T<^j[^Stw;tC'5V 
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[0 0 16] 

2 6 . ^mmmm 2 3 i^m-t^mmmm^^mMmmu 
lo 0 1 7j m2(D^mnm^i n^s s«2 i<Dm^ 

[0 0 18] ^f:LmA(D^m^mmm(ot£\^^%i^\z.mm 

(r>'mm\^m^xmwmi^(oi^PcX t) f^^. #tihwt^f^ 
^m\^m\^^xmmmM^t:.mmmm±.^mo X 5 
[0 0 2 0] ^mmiim\^^^ms(o^mt^ m^m^. 

t;i CD 3|ef ^ ^ A-r 6 «P -6 d 

[0021] ^mmt>m^^^^m^<o^m\^. m^m^<D 

i^WLmmt-r^^x^ho 
[0022] 

19. t^o^m.mm^^m\.x\^^o:>x^ht^h. mtcfj: 

mmm\::-x^xmm.mr-i<m{mm'r^o ^tcmmmm 
2 6. mmmm2 3nm±it2 4<D^m^m^xmmm 
\zx^mn-h^tix\^^^/)^b. mm\^x'h:km^mb^j: 
v\ m2(D^mzxti}'£m^2 i<Dm^mmm<D^m^ 
^^^hmti^^nmi^i Kom^^m^^x^xmyt^ti 

^<DX=^> h^X h^5{g-|ri_^;^^v\ 

[0 0 2 3] II 3 (D^m{^^ti\^mm 2 1 cDmmf)^hm 
mmo^^j:i^^^^mi.x^mmmm<Dmf(^^^(ovtm^ 

[0 0 2 4] m 4 (D^m{^xtii^mmmm(ommr>m^ 



(4) ^l#ffi¥6 - 2 2 2 3 7 2 
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[0 0 2 5] us (D^mc^m^m^ 2 1 

[0 0 2 6] ^/c^6oo^gStc:j:tul'fiU^m®2 3(DF^ 

[0 0 2 7] ^7(0^^tc:^ttf^^Jh«-2 4 W^Fi5|c;&^ 
10 V ^T. gEi^lSIl 2 6 . 11^®^^ 2 3 n^W^<ni^P(\^ ^ 

\^^W.x^ 60 

[0 0 2 8] %%(n^m^^M^. mm-r^^mmm^ 
mmm.t^mL^\^x\,wm^x'^^\am.\^. mwm\-cWi 

[0 0 2 9] ||9C0^iStCj;n^^?S^^^lw^^n^-r 
20 i^^^tO^^^g:. ^^^^ h^^ h(?:><ST/05^ct< 

[0 0 3 0] 

[iijfe^j] i^T. i^m^<nm:mm^mm^^^xwm'r 
[0031] [Ell (a) \^i^mn(n-'mmM^9f^^w^ 

2 10O^D5IEI-e$?D. lai (b) ndll (a). 00 A A' 

30 mmmx-h^, m\\^^\^x\±if.^Wi(r>^\(n^m.h'm 

3 <7)^^^f^0#tc:|l5S LTV 

[0 0 3 2] {g|l^rir^l^T. w^2 \(D^m\^mmmt> 
"hmmmmmM 3 0 . mmnM 2 3 <num^^(r>mti 

>^m^^^ummM2e^ mmmM2st^mf^^n 
[0 0 3 3] nmmm2 6^ mmmm2 3 tMJi^-t^^ 

mmmm\^x^xm^ x^\^i.xi,x\^\ mmmnh 

[0 0 3 4] 1^12 (a) nmi\^J^n^n^-ca:)^^^ 
^:ki.tcm^2 KDW^mmxh^^ m2 (b) ^Jctu^i^i 
2 (c) n^H^tLm2 (a) tr*^tt6AA' mmm:^ 
50 j;t/BB' mmmxh^o ^mmmm2 3<Dmm^5 0 
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[0 0 3 5] m2 (a) 3b6V^^i[gll (a) {d^^V^Tti 

mmmm2 3 {zmrrh i^tcmmmmms 1 c^it^t^is^^ 
tfj:hti:\^^m^n. nmmmms i<Dm^m^^mm2 

[0 0 3 61 ^t>*l^ 1 J-ov ^-ctS^.0.^-r 1 t;i;&S'V^T' 

Jitij^m<^2 3(D^S[H]S§4 0-(7:)?|#[H]Ua55)^^ffiB§ 

{zBLfzt^. mm\znmit>xm\^^^m{cmmmm2 3^ 

i.f)^i,^mmmm2 3<D^\^iB\L.^^<D-j^^n^ti^'n 
h^j:\^^tn^mm^±'r^. ^mm\^xti^'£mmmm2 

[0 0 3 7] ^fciii^il:S2 3^^^:^a5l3::&^^/^Tt>^l^^ 

^^^m^xm^mmm2 5{zx^xmnh^tix\^^^ 

m2 3n^mmmm2s\znjt^i.x:^m^Hx^^. f}^ 
-^m^^^hMJt--t^mmm,m2 3 t^\^x\^^^(Dxh^ 

m2 6i,^fammmms o\zx^xmfrh^tix\^^^ 

So 

[0 0 3 8] ::c-esfribffi(7)gSig|^l:flM3 0. s 
^mmx\ ^^-ommmm2 6 tnm^us 2 t(Dmm 
35. mmmM2 e ^iEib^siHiss4 o<DKti^^A 2 1 
(ornrn^. mmmM2 3 tmmmm\B\^A o(Dmtim^ 
Ai t<Dmm.u<DTm^m^m-fhfix\^^t^ cog 
m^\^^^mmmmm^Ao^mwL2 wz^^^nnti^ 
mmmm 2 e . mmwm 2 3 tmmmmm^ 4 0 o# 

i^^4 1 . 4 2t<Dmm^^. *fc*iBEj©a5W3 2 

j^ufcggcogE«smi^2 6 tnmu^3 2t(omw^m^ 
[0 0 3 91 't:ixm\<r)'mmm\:i7T^'m<. m:^mi 

Igillwli^L-Ci>/^v^;i)5ili^mil2 3^ 



(5) ^mW-Q- 2 2 2 3 7 2 
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[004 01 ^ ^ ^xt;f*ii^7i£#mii 2st mmmm 
2 3t<DW\\^%mm2st^^^i.^ :i(Di&mm:2su.m 

teu, mmm2B(om:^^^mz,-t^tL^(Dmmi^mpL 
x\^^tz.. i.f)^^\z.^^m(omi. m2\z7fz\^fz.mMm\:i 
m\^x\^. v^^m\^7r^\.fz.m^m:2st^u^\^tj:\^^tL 

10 ^mmt:^(D^^m^xL^Oo 

[0 04 11 z<Dmm:i^^mmn-\-iiy{:i^i^'thii^^m 
r^ih^. ^m^mi.x^f^'r^^mn\t:k^ <^i-fx 2 

6o 'r^j:iDt:>mmmm^^7jk^mm(D^m\^m^x-'^\z 

^iht^2 4cOT^R5^^*6;=^^— 1?— 1 5/i5#&L#-5Si 
[00421 mi. m2 lC;&^V^T{i^l>;^ y 2/ h 5 1 X 

^m^titcmytmmm2 s^m±U2 4(Dr^-^xwm 
xmrn-t^mmmmms i;osm't--5J: 5tcuTt.av> 

(?:>X'fc6;;>^ 0iJxf^El2 (a) tc:^v^X^-<-i^-l 5 
D cDffig 6 ^-8^ <!r E Id W S <i: Xfl ;^ 

mt-m^^t^ib\:inm±U2 AtDT^cDmrnmrni-im 

[0 0 4 31 _h|5D. E?teS{4@flK^-f-S^0jmi^2 
3corBl>lr^Lfccoxfe5/55. =^a^»^i--5^0jmi^2 3 

<Dm<Dmmx ^ i,mmmm2 3(Dm(Djjt)m^t)^\^:k^. 
mi 3 t(Dmm^-o\,^xhn:t^/}^b. ^mmTj^m^j^ 

40 m*5o -::^§tih$t2 4(7)Tg|5l-:Jbn^-CJ^M^a5;d5?:j:v> 
/i»^e>. 1^2 (b) ld^l^X:^i-J:5tw$tiha5^llj^?fBX 

[0 0 4 4] m3n±m(DBmm-5<:^^m(om2(om 
mm^Tjki.^ (a) \^m7f^mm(Dmmmxh^. (b) 
fi^oAA' Wrmmx^ho m3(DmMm\:i^\^'^xnv^ 

2 7^m±i-^o ^^§oTE]3 (a) Id.S^'V^Xfi^fihglJIC 

;&^ft6S«FpiPSfi^«i KDmmt. mm2 i±(Dmm 
#mM3 1 xsrr'ib$n/c:iij^s<^2 3(Dmmi^t^^ti 

50 5(?:)^icj:oX^^J^n. -:^^^a5tc 
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m^2 1 ±(Dmmn so {zt^n^mmmm 2 3 (Dm 

[0 0 4 5] sterns (b) ICifS^l^THitihaitCliS^tt^ 

(Dmmns Q\zmn^mmmm2 3(Dmm\ct^^i^n^:^ 

* [0 0 4 6] ^:Lxmmm(Dm^t&mi i 

^2 i±(ommmmi 3. 2 3(om^^mim\^< \^x 

[0 0 4 7r^fc|g]3' (b) iw^-^-J: ^{^Ml^^mri 

[0 0 4 8] L/5>L?:c>05^>^-<— i^— 1 5(D{ig«?6^ 
6^tc(iM^a5tc#< 5>^-r6ir LTt>. {§] 2 (c) 

iiS-C:^ L-7t1^t;iilf^®<l 2 3 ±(D. 5 0 J; ^ 

[0 0 4 9l^/cl§|l (h) \Z^\^fzX^\^. :^m^<D 

m3(D^^^mmi^tim^. mK.mEmmm2 6(Dm^ 
uti7)mmmzi^n^nmmmm3 o^D/^l^gi55>3 
n^(Dmm\^M\^xm^tfj:^tci^. m^\^xoxnm 

[0 0 5 0] ^h\^mm^mi.x^f4-r^%m^(Dm(o 

\atm^<Drcmi^m^m^i^x\^^^j:\^^/}*^. mmatm 
mmm2 3<Dmfizm^m\^m^Wii-f. $mi\^m±^9\^^ 

^-/i^^(D^u^\m^^^xm{^m^m^^\:ixorf^ 

^m^+^imti-r. 9\f>^i!^^mr>^^tn^fj:ox 
'^^xm2 (c) (om^. mmns o^m^t 

/cCoTV^^Tti^. llflgi?o|S:^;65::k:#l^i:il^^?Fi5 5 0(^)J^ 
[0 0 5 1] m4 (a) fi-^h (e) f^_hfe(DP«m^^^ 

9. (3 2 (c) i:!^/?;;-^^^®!^^^^.. !^4 (a) 



(6) ^Rr^^e - 2 2 2 3 7 2 
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m^x^ 5fe-fs«2 iic:ii*#m)K2 s^w^f^-r^^ ^ 

(b) l^if*^l/^TS^2 10^®{;iJfeJg^^4(DjgB^/^Uv? 
;^ h 5 3 ^mM-tho ( c ) IdJ^V^T. mWi 2 1 COS® 
/i)^^ii*^mflg2 i: LT Wi;^><. h 5 3<^@ 

^Te^ ^;£7t#mfii2 5t7:)#ftL/cti/^Sf(5^>;b5uv^>^ h 5 3 
(r>mxm^ht\.xmitmnm2 5 ^i&^co/jN^v^Mitig 
^^§6»;55tii5^6o (d) lw;^v^xsffi^®(^^wm^l 
^^^(t. (e) \^m^xmmmM2 3<om'^^m?L 
10 60 

(0 0 5 2] [gl4;ii^^>?^ib;i^^ceJ: i->>:^h53(7) 
[0 0 5 3] [gl4<?:>^ife^j-efM^^Fi5i:i[5lfDT. ^mi^ 

(Dts:^^^^\Z.\t^Xmm^l-iy^ h5 3(7)@Xig$;55*& 

m2 3(Dmuut<Dmm^\^^^^x. ^u^^^^Mj\^ 

■r6/cJ6(cgEiS»mJ^3 0fc5VM:i3 1 ^^^t/cCV^g|5:^ 
[00 5 4] 12] 4 dif^^V^T U v?>^ h 5 3 tC^fe-T^f^;?/ 

[0 0 5 5] ^::^xlE!4co^j&S^J(^. ^^aJt^iAS'tt-S 
^Lfc;^^-1^--l 5?i)Sifi:;ftii^lc^»-r^*/5^/cC(ttt(l 

5;65SS:*^|:i^i!ji-6prtg'ti?i'5#6^^|:ifl. ;=^-<— !^ 

-1 st>f^mmm^}im^xi^^'t^m^(o^^^mu 

[0 0 5 6] Il|5tl:^^0^<^B4cr)|li£{?tj>|:73^-rigxfe 
!9. {ei) f}^h ic) \^m2 {q) $3 5lMi(l]4tc:^/C 

40 -r6^ffiE]^lrX^|ili;c^L7tt>(^X;fo5o 125 (a) (1 
[114 (e) (b) lc:;&^v^TStg2 ICO^ 

®icr^ y yv.Mjig^^±t^^-t-5;^^l4(^uv^><^ h 5 4 
^^^-r^o (c) \^m^x. mwL±.mt^h'^:^^&m 

>^ h 5 4 xm^ hfx^xmmmM 23 1 mtm—(omfim 
hfhh, ms (d) w^5 (c) coAA* m^Mx-h 

iEj^mil2 6. M^mi^2 3;&5^®(;iaoTi^^— 

m^^^-r^^^^x^x^^^o 

50 [0 0 5 7] lH5tci^-rPigi:-mi^^^— t?-- 1 5li 
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ii^s/^v^ i.ti:^*^^xis^±U2 4(D^m^m^xnmm 

[0 0 5 8] ^tim5{Z7skir^mm\^1^\^^X l-i^:^ h 5 

4\zmn^m'^^mi^xm^^^mc^na. ^v^^ 

5 1 ^mti^^m^i^:^ h 5 4{zX'^xmyt^n^fcisb 

nv- h^>^ h;^i^{£r L/cCV\ :i(Dm^ms (b) iw^L 

t^ho ■ 

[0 0 5 9] me n^mm(Dm s (o^mm^Ty^'tmx'h 
t). 1^15 (a) t^h (d) tcmi-5Sfr®iii-cfe6o m 

6 (a) \'tm4 (b) {^i^l^r Uv^v^ h 5 3 ^#mMco 

m^x^m<wtnf:Lm'^(Dm4 (e) cDi^^^^-r, m 

6 (b) \^m\^^xmm2X(D^m\^T^^)jvmmm^^ 
^t-t^mm\^<Dui>:^h^ 4^^^-^^^ me (c) 

[0 0 6 0] CCO^'^^C^^l^T. Uv^:?^ h 5 4COrcvy^ 

v^^iU^giS. ^X.XfWmo:>mm%(0^\:i^\^^xrfb t 
me (d) OJ: 5/cC^tig;0S#^n^« -f/^t?*.gEi^mi^ 

ft&^*ttco^^^^<lr^V>XflUv^>«. h 5 4\z,X^xm^ 

[0 0 6 1] ^^^c|E]4;5^e)[^6t^^L7t^l5£^?lJ^r^^s^l^ 
X. L/i^;=<. h 5 3*fcf*5 4(c:#m^4coW3|s^^^SSi^A 

6o :::coj;5tw-f-ttf^Kg^-r5gEi^m<^2 6^t,^v^^iii^ 

Mwm2 3\t)AM^m^^mjim\^x^xmM^ti^:Lt 

[0 0 6 2] ^r^x_bfEI^0^(3:j&s^l^T^lgBr^J^t;:o^^ 
xnm^mm^rft^tjifi^^fz.^ ^i\^m\tmmmM2 z± 

[0 0 6 3] [D 7 W§1 6 L/c||^E^?iJ|c;&^V^XBEr^l^ 

7 (a) (^1^6 (c) <DT.wk\z.m\^mss^m.^'ff^m 
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<Dm<oM^\tmmmM2 3 tm^m-'\z.m-f^\t^\\ 

[0064] mi (b) \'tme (a) Ot^^Tgfir^fll5 

<Dm^\'tme<r>Wimt\t,^t£ ^ . uv^;=<. h 5 4co®(7)ii5 

[0 0 6 5] |g]7 (c) tllgl6 (a) coXg^tCgEf^fli 
5 5^^ttfc:m. gBr6]HM5 S^^i/^^-^-f fo6 
v^^i^D4 (d) (OXS^t;igEf^J!g5 5^I^(tfc^. gEf^ 
1^5 5 tWMWm2 3^:x.y^:y^\^Xf}^h ^i^:^ h 5 

10 4^mnfcm^^^'ro z<Dm'B'i^m6<DWimtnm^j: 

t). U-v^;^ h 5 4(7)®coig$(lgEf6]Bl5 5 irUt^f^l— tc 

[0066] IE] 7 (b) t>L<ti (c) (Dmmt intern 
^ni^i^^ h 5 4(7)®t^?^^^^ii:^i;isi-6ifi^^^ 

6o w(D^^(14#r?8^4 - 3 2 0 2 1 1 (l^T^I 

m <^um tc 5 ct 5 iwi^s^ ic^ ^ n 6 ^ :r :y^^m 

20 7^co^^^S. =^>' h^y^ \^<D^T^>^J:<^J:^m. T 
[0 0 6 7] ccxmrlE^I^Jt::iS^v^Tfl. -^cqIH i t^ife 

xwf^^^m.^^y^^^m^M^^^\cm^t'^. 

[0068] 1117 (b) t (c) (117 (b) 

<om^\X\^'y>^ V 5 4|iili^m<^2 3 <!: iSS^^M U/^ 
. ^/^/c^6. U-v^^^ h 5 4l;lB^^l2^8(D^|&>^ffiV^^:»;65m 

*;:fv\ z.t^\^n\^mi (c) {;i;&^v^xfi u>?>^ h 5 4 
J^i®^mi^2 3 ^filtg^jt^-r^/i*^^. uv?;^h5 4ir 

[0 0 6 9] mi\tme(nnw^\^^LAzM^Pi\^f^t'^^ 

[0 0 7 0] ^j.:trr*ifmm<r>%mm<rywm^m^^t^. 
40 ffi^-r^^c^e^f^. immh\^W:\^^xnM%mmm2^\t 

^(D^wti.xit^^mm^(Dx\^^i,<D:tmmi-^. 
^xfct?. :Lcom^^mi^. ^^i^^ns^i^x^mmm 

[0 0 7 1 ] U h 5 3 . U>?>^ h 5 4 ,i: L/c^fl^ 

^6^/^<7)xmi^iij'9m0^Lfci(7)xfcox. mm^<Dh<o 

50 fStSiPJ*^ Uv?;=^ h 5 3 . U v?>^; h 5 4 <t U^c|FI5:^H5f£iS 
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[0 0 7 2] ^tc:$:mMn^7jkU(Dmmm^m^mmm 
^m^mmcom^xhoxhrnm-t^m^a^i^^. ^o^^ 

[0 0 7 3] ^^c±ISia.P^fiCOG^fff<*:^tc||JS-t6 

mm^ti^m^xh^x^y. mm^mf^'r^^^/}^^ni 

[0 0 7 4] h\z±mmmmnm^2 1 ^^t^^L^tcfro 
«i 7 ^m-f^j:\^^m^xh^xh. :^^m(om5co^m 

^3. m4. |g5. ||6(D^|&(iig^^(D@&^]^|^ 

m^3 0. 3 i(D^^^i,ffzm^\zi^^m^mm't^* 

[0 0 7 5] 

mm(D^m i^±(ommxm-^^^j:xo\:i. :^mm<Dm 
^mmmmiti^m't^mmm\^xox 

^tci^±U2 4<D^m^m^xnmmm2 e . m 
mmm2 srmm^^if. mm^^m^sm^^^oxi^mn 

[0 0 7 6] m2<D^^{zxti\'imm2 i<Dmmm(D^ 

[0 0 7 7] m3<o^m\:ixti\^mm2 i(Dmmf)^hm 
mm<D/j:\^^^^=km\^x^mmmm<omm^^(^^m^ 

[0 0 7 8] m4(D^m\zx.fi\^mmmM<om^t>mt 
i^-<Dm yi*i^^tm~\z,rfx,^ (oxu\^ 

'7tmmx^^o 
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[0 0 7 9] m5<D^m^x.fh\^'mwi2 Komm-^^^ 
[0 0 8 0] ^t:.m^<o^^\:LXK\^mmmM<DW\<om 

[0 0 8 1] ^h\^m7 (0^m^Xfh\-t^ gfiMl:fii2 6 

10 Ut(ommM^^^^X\'tui;^:^\^^ 4\^Xr>x^t>fh^ 
[0 0 8 2] %S(0^^\:iX,fh\^^mMfi^W^m^<n—^ 

[00 B z\ m9(o^m\^xti\'tm^m^\^^^tt^^ 

[0 0 8 4] COJ: ti^j^coe^^S;^^;^ LT 

[^Dicof^Wcfl^PJ] 

MMm^m-rmx (a) ti^S2 kd^^h. (b) \t 
[IE] 2] mi\^fr^ir:^^m(Dm\(r>mmm(D^ji^^:km 

X (a) f:±S^2 KD^ffilg]. (b) *^^cOAA* ^© 
30 |g]X-fc(9. (c) flBB' SfrSfSlT'^e. 

[[l]3l :*:^PJ<7)^2(7)^5£^?iJ^^-t-{glT* (a) 
21(D^mm. (b) (^-^(T^AA' ^®[g]X*^6o 

[1^4] :^^m<r>m^(om:mm^7f^-rmx (a) 
(e) \'tmm2 Komv^rM^Tf^-rmmmx^h^ 
:^mm<Dm4(D'mmm^7y^'rmx {e.) t^h 

( c ) 2 1 (DUw:rM^^'tmmmx^ . 

(d) (c) iClifS^ttSAA' SfTffi[E]X*fc6c 
[1^6] :*:^P^co3|5C>|IM«aj^lr^-r[DX (a) t^h 
(c) tiSt^2 l<7)]Kf^XS<^r^-rSlTffilE)X$>i9. 

40 (d) \t (c) Ir^tt^AA' K^T^IElXfc^. 

m7\ :;^^m(om^(Dnmm^fr^-rmx (a) 

(c) fi£ffi2 lcoSFfS|g]Xfo5o 

[US] «^*(0#m^^^L^^oCOGfi^W^ffiV^fcfS 
^ (75 giT® El -C 6 o 

[;?5F^(7)I^0^] 

1 5 ih— 

2 1 

2 3 mmmm 
2 5 ii^^mM 

50 2 6 gfij^mi^i 



(9) 



2 2 3 7 2 



15 16 

3 0 mmmmm 5 3 uv?>^ h {^mm) 

3 1 ga^^^msM 54 uv>;^ h {%mm) 

5 1 iy h 

imi] im2] 

( a ) ( a ) 
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(11) 
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